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OPTICAL DISC, RECORDING 7 APPARATU^ AND 
COMPUTER-READABLE RECORDING MEljlbM 

BACKGROUND OF THE INVENTION 
(1) Field of the Invention, 

This invention relates to an ©P^* 1 
recording video data, a recording a PP aratu# a|nd^a, 
readable recording medium recording a file ntaSLgexnent program 



disc 



used | tor 

; i i i | 
■ . : : t M ■ 
compute r— 



10 



(2) Description of the Prior Art 

Recently, optical discs such; as CD^F^ls 
versatile Disc) -ROMs have been used for recorc^g 



and DVD (Digital 



video 



called AV data in this document) of movies or ]|he jlike,: 
b eing used as secondary J^^^g^^^ 
practical ■ uses of DVD-RAMs are A wa^d general 



data; (also 



as well 



expectation that DVD-RAMs will be popular l^th^ain recording 
medium of the next generation. i jt ' \ ■' \\[ 

First, conventional DVD-ROMS are' | ^plained 



15 



in terms of < 



fast : ,| 

i i ■! 
the 'I 



special reproductions. The special ; ; tep%tips ; include, 
forwarding or rewinding AV data at a speed ^ high; a 

normal reproduction speed (hereinafter such! .speed is called .jn-i ,j 



20 speed) * 



• i 



The AV data to be recorded in ±? =°>^f f s f d 



variable bit 



with a compression encoding method^ at a 
increase the compression rate. The «variabl|.bit rate 

1 



rate to 



BEf.RlVF.n T1MESEP. 15. i :06AM 



" mean's 



that 



i PRINT iTIMESEP. 15.. \ 1 : 34AM; 
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mi 



the amount of compressed image data per one frame ils variable j. 



i ; ! I ! 



a result, the amount of compressed data is ,n<g proportionate 
the reproduction period. When this happens, • ej^n Ml [the cocted 
data is read out at steady intervals, 1 1 kriatj is ■ 



predetermined size of the coded AV data', the read-out AV 
not correspond to images to be sectioned pe|rftredeter»lheel ; time 



at 



AS 



to I 



AV 



I 



every 

• .; M 

i t | 

-data !ab,es 



period. 



To relate the amount of, compressed data to 



reproduction 



10 



reproduction period, information of each special 
inserted into necessary points in thejAV dat^in j DVD-^OMs . 

More specifically, the AV dataMisj . compressed 
compliance with MPEG2 . ' Through the com^^sioni; infojt^tion 



the 
is 

in 



called NV . pack which, is unique to DVD is added j to ; "the j sta rt 



d NV. pac K wni cxiv x z 



15 



each GOP, " COPs are sections which each *^*£*gSjf 
1.0 seconds. Exceptionally, an end ! of a i^OB^ljas j .a ,|gop 



seconds. Data included between one NV pack land 



the next ; NV 



i .i 

of 

; ! 

r 



of 

to ■ 

■, r • 

': j ■ 

pack; 



20 



is called VOBU (Video OBject Unit) - 

Each NV pack includes 2K-byteJ.^|formation used 
referring to adjacent NV packs. Each NV pajg also; include^ 
size of the first reference picture '■ in a GOP . 



i for 



The 



information 

.Ml. , 



used for referring to adjacent NV packs is i^omposed 



1 • . 

of relative 

■ :w ■ ! : 

addresses of NV packs of VOBUs in the j forward and backward 

from the 



directions separated by a predetermined gime period : 



25 



current VOBU, the relative addresses being (i obtaxned based on 
start time code of the current VOBU. 



The 8 predetermined 



the 
time 



RECEIVED TIMESEP. 15. 1:06AM 



•;PHnT;T1MESEP. 15. 1:34 

-J' . ■ !* • ■ 



10 



15 
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period may be one to 15, 20, 60, 120, and 240||econds. 

Secondly, operations of special rep^oductiori's siijch: jas 
fast forwarding and rewinding are described. 



The special 



! U 



reproductions substantially at a steady spe^ are ! attained" by 

' ji; sh J ' •! i • ill-' 

reproducing only the reference pictures i;|of|, VOBDs | 
predetermined time interval in between, ini;|agio4dahce 
reproduction speed. To sequentially read outjjjthe 



having 



with lithe 



i 



time 



code 1 that 



referring to adjacent NV packs in each, NV packfis 

1 " ■■ ■ . 

A time search map is recorded in | .every, 
is arranged with a predetermined time ihterv^Rn.; j>e*jween j**^ 
start of the AV data. The time search map indflates; |an! address; 



VOBUs having 

' | • :! 

predetermined time interval in between', the jinf ontiatxon used | for 

usedi 



the 
of 



a piece of AV data in the VOBU corresponding ;gb ; thej .currenjt time 
code. By referring to the time search^ |4aps ,j j reproduction 



apparatuses can start reproducing the AV d'at|| starting . from 



specified time codes. 



: 'i 



the 



However, it has been impossible tpifepiyjthe method 



of 

I 

to 



inserting the special reproduction inf orma^n jinto AV data 



real-time recording of data into recording j Indiums! ; such ^as |dvd 



20 RAMs 



This is because in" real-time reprding of ,Ay 
information on a part of the AV data : to be recorded from 



(e.g.., addresses of NV packs in the backward#.rectioii 



obtained 



data. 



h 

t 

now 

; i 

cannot 

' i ' 
: i 

! -I 



25 



Also, it is possible to generate ^special reproduct 



• PRiINT TIMESEP. 15. 



on, 

: i/ 

b'e 



ion 1 



! • I 



H34AML 



15 



20 
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information to be recorded in each NV pack after the AV data 
recorded. However , to record the generated information into an 



data storage area as NV packs, the same number Wo f accesses to 'the 

" ' '■■ ^■■■■■1 ' ; 5: \ ! ; Ulh K 

disc as the number of vOBUs are required. ThisXcannot be achieved 



■ i • ! 



IS 



AV 

i ' 



in real time, 



Some may think that this problein-jpill be 



i 1 



solved 



storing the AV data and the special reproduction] info.rmatiori 



different AV data areas. However, this sofflatljonj has ( anot 



problem that to store the special reproduction information' in 



by 
In 
tier 
a 



i 



jo main memory, the main memory should have a large jcapacity, 



where 



the storage of the special reproduction infbmat^ion in the 'maii^ 
memory is necessary to execute the special reproductions at high| 
speed. 



SUMMARY OF THE INVENTION 




It is therefore an object of the i; present, invention \ to 



>!!■ 



I • i 



provide an optical disc recording apparatus fc|| generating special 
reproduction information of reduced; amouhtWwnile AV data'-! Is 

' ; ji ; i# ' I ; : •' ! •' - | N M • i 

recorded onto the disc in real v time, and .;ag optical disc onto 
which data is recorded by the optical | disc-; recording apparatus 

• The above object is achieved |.|^- an .jopticalj J disc 
including a data area and a time map area, :!'the data' area storing 
one or more video objects and the time map, ! a!re* jstoring, time 



map 



L 1 " !.», 



in 



formation, where each video object includes;^ plurality of ,videp 



biect units/ "*he time map information includes >-ee4* 

• * : 'il l- . I T; l 



PUr.PIUF.n T1MRSKP IS 



: RfiAM 




V. : 1 



,PM'NT TIMESEP 



first 



: I ! 

1 ! ' 



15. : l:,3.4k 



.,3.4AM. I 



10 



13 
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time table and a second time table* for each -j video ©bj 



i • 



ect 



first time table includes: addresses of videof [ob;j ect units in 



:ach 



corresponding video object, the addresses beindraxranged in 



and indicating storage positions of the vide^jobj ect units | t:|at 
s correspond to reproduction points that' differ j|by a predetermined 



order 



a maximum 



time unit, the predetermined time unit being longer than 
reproduction period of a video object! unit;jjlnd j indicators : 



i I 
: i 



specifying the video ^bj ect units which, respectively correspond 

an 1 



entry! 



the addressesy^-aftdv^sach second time table include: 

■ " r ■ •. • • : hi m. I . 

each video object unit in the corresponding jyideo 
entries being arranged in order and each inciting a 
period of a video object unit and a data size'|of the 

! ii i 1 



unit. 



With the above construction', the: J f irst time 



object^ 



for 

to 

i .. 

f!or 
the 



reproduction 



1 ! 



video [ obj 



si ?m 



a small size since the first time table 'b^Liy 



t mi 



table 

! ill'-- 



ect 



has 



positions of video object units at predeterm^ed 
the second time table, it is not required! ; ,|b record 



records storage 
intervals . 



a s 



tor age 



position of each video object unit in relation|wiljh ;a; reproduction 
point. The second time table also includes ! ^Reproduction 



' 1 i !• 



20 



period 



the 



and a data size for each video object unit|j 'As ;a result, 

second time table (haTlalso j a small size si&e the reproduction 

v V. / ' j . ' { It :|; ' t If -if 

period is smaller, than the data size j*W.fit is very, easy 



25 



to 

f . 

thb 

i t 



generate the second time table while data • is Recorded onto 
disc since the second time table is recorded in units, of video 

object units which are the unit of encoding .| 

'1 

s •> :i 



RECEIVED TIMESEP. 15. 1:06AM 



i 1 



;p;rjnt timesep 



.■! : I 



15. , h33:AM, 
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in the above optical disc, each first jtime table may 



include a plurality of first time maps which each correspond to ,a j 
different one of the reproduction points ^ each|aecond 'time .' fr**** j 
may include a plurality of second time maps wh|=h each correspond j 
to a different one of the plurality of video .ifbject- unjits^^ach j 

first time map includes: one of the indicators,: the ; indicator j 

: i i I ' I 
! that 

; ■ j- | j 

video j 



indicating a second time map for a| video Jobject unit 
corresponds' to the reproduction point, an address of : 



the 



' and 



of 



object unit that corresponds to the reprb||ct|Lori point 

10 difference information indicating * diff^nde between^ | the 

corresponding reproduction point and a 'repro^tion itart time 

the 'corresponding video object tmit y 4^j^ni Ucjond tirae | j«apj 

includes time information indicating a. rep^uctjion- period U * 

corresponding video object unit, and also includes a| .data s 

1 j' 1 ,im 1 

15 the corresponding video object unit. • 



ize 



I i : " 
I 



in the 1 above optical disc, "the tiin^K»ap| information 



include a time offset for each video objiljc^: each'; time 
indicating a difference between a first repr^d|ct^on point 



a reproduction of the corresponding video °*>j*ct land * 
of a first video object unit in the correap&injg yideo/ object. 



20 



Of 



may 



offset 

durxng 

hi I | I 
start ' time 



with the above construction, it ispbssible 

' .Sot; 



to correct 

I : ■ I 



the time map information without dif fixity |b|| changing the value 

. _ vicleb object is cut 



of the time offset even if the first part of; ja 



by editing. 



25 



The above object is also achieved 



1 m 



RF.r.F. I VKD TIMESEP. 15. 1:06AM 



by. a recording 



?f\ NT ! TIMESEP. 15 



: 33 AM. 



10 



15 
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apparatus including: an input unit for 'receiving video 



data 



time series; a compression unit for compressingl:he| received 
data to generate a video object which includes sequence of 
object units; a write unit for writing data ontto an optical; 



i i 

in a 
video 
vi'deo 

Mil- 

disc; 



zo 



25 



video 
and 



ach firsti time 



units 



! M 
order 



and a control unit for controlling the wri^ unit, .where: ,|the 
control unit controls the write unit to write! j^e generated 
object onto the optical disc, generates a first time ; table' 
second time table/ and controls the write: Junit to | write , the 
generated first time table and second time tab^e/^ 
table .tneludirtg-: addresses of video object 

. » 1 , «& • i I .1 

corresponding video object, the addresses beindj arranged in 

v ■".'nit' j : i : H 1 , 

and indicating storage positions of the videb|' object .units! that 
correspond to reproduction points that diffeifby |a .predetermijnedj, 

time unit, the predetermined time unit being ijonger than a maximum 

' # I ••' :| : 1 1 i ! I 

reproduction period of a video object unit^nd indicators; for 
specifying the video ^bject units which ^^^j^J: 00 ^ 65 ^ 0 ^ 
the addresses/^aTl^ ^ach second time tabl 



an! entry 



' -I i 



each video object unit in the corresponding! video; object, 



entries being arranged in order and each inci|dinb a [ reproduction 
period of a video object unit and a data size 
unit. 



!c-f the video 



to 
for 

the 



ob3 ect 



With the above construction, the; first time table 



a small size since the first time table j only 



records 



has 



storage 



positions of video object units at predetermined ihtejrval*. ) j For 

t j' 1 



the second time table, it is not required |to record a ; storage 



■ pirriri ui?n tiupkjtp ir i-nfiAM 



I « 



PR;! NT T I MESEP 



I 



15. ' l : 33'AMi 

;. " i ' .'r 



1 998$ 9fl1 5B 00 1 4 : 09/H1 3 : #^43004033.68 

' :!■ ! 



position of each video object unit in relation jwit^ 



P 14 



t I 



a i reproduct ion 



point. The second time table also includes a j reproductijon period 



!i: 



A3 



and a data size for each video object unit , j 
second time table (has\alsoJa small si'ze sinc^ the 

lit is 




!th<* 



result 

• • i 

reproduction 



very easy 



onto 



period is smaller than the data si2e 

generate the second time table while data i|^cecorcied 
disc since the second time table is recorded|Tin 
object units which are the unit of encoding. 

In the above recording apparatus, leath first ( time 



'I, 
units 

Hi i 



of 

■.I ' i 



! i 



to 



the 



videb 



table 



10 may include a plurality of first time !maps «WJ^^ ;|f ^ffjf 0 ^ 



(I I w 



to a. different one of the reproduction pbin»>e|ac^; second time 



table may include a plurality of second tiime ;maps which; ;Mch 

,i^t,' Uf ; uVH«n object 



correspond to a different one of the | plurai|:y |of| video. 

tsyj^ch first time map includes: bne of^e .indicatory;] ft*«i 



unit 



15 



indicator indicating a second time map ^iM^fe.^f^^ 



that corresponds to the reproduction 1 point Man . , 
video object unit that corresponds to the re^jgduction| 
difference information indicating a difference 



address I of 



point 



between 



corresponding reproduction point and aj reprjduction start |t 



20 



the corresponding video object unit/ 



s£Sch 



,ime 

. ! I !• 
second tiimei 



includes time information indicating j a reproduction Period 



corresponding video object unit, and also incudes a data size 
the corresponding video object unit. 



the > 

I : I 
and 

I-. h 

the 

'of : 

map ■ 

I i '• 
of' a 

o'f ■ 



In the above recording ■■ apparatus,; the 



25 



information may include a time offset for each video object^ je 



tiime 



map 

i ■ 

ach 



1 1 



PRr.FIVt?n "TIUKSRP 1 : ORAM 



PliNT'TIMESEP. 15. i l:33AMt 



10 



15 



20 



25 
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i i 



unused area being provided to prevent mistakerifidentif icatioh 
sector addresses. 



of 



This is because while sec t torj addresses j^re 

the i same 



recorded at a same position in adjacent tracks within 



'Ml- 



sone, for Z-CLV the sector addresses are recorded ;at 



5 positions in adjacent tracks at the zone boundary, j 



In this way, sectors which are 



*not 



used 



recording exist at the boundaries between zonjepireas 
on a DVD-RA^^>gical sector numbers (LSN: Logical 
are assigned to physical sectors ofj the 



different 

i I 



for 



data 



user 



starting from the inner periphery to cons eciitijvely show bnlyjthe 



sectors used for recording data, 



mi TiT 

i 4 



Therefore , 
Sector: Niimller) 



■ ;| ; I 

area! 



mi 



order 



As shown in FIG.3C, the area; that records user data; and 



is composed of sectors that have been assigned 



LSNs 



is I called 



volume area. ■ i 

Also, as shown in FIG. 3D, in the innermost :|and 

! '■■!]§ ; | M- \ 

peripheries, volume structure information is ^re corded |to [ be, used 

The! 



to deal with the disc as a logical volume. 



volume ! 



area records 



m 

area except the areas for recording the! 
information is called partition area. |The par^tition 
files. The logical block numbers (LBN: Logica|I.Block Number) 
assigned to sectors of the partition area in l^der | starting trow 



Irest | of J 



outermost 

; s II ti| i ■ 
I 



Mr -.1 



the volume 

■Ml PI I 

structure 



are 



the first sector. 



FIG. 4 shows a hierarchical relatiohfbetween zone 



i! m 



ECC blocks, and sectors. As shown in the draining; each 
includes a plurality of ECC blocks. It shouici|be j noted 

17 



areas ,! 



m 1 

MM* 



zone area 



here that 

* t 



ptrnrivrn timrrep 1^ 1 : fIRAM 



PRjlNTj TIMESEP. 15/ 



:32AM 



10 



15 



u-.aft 
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! I f 



in the optical discs, areas in units of sectors are assigned 



non-AV.data, while areas in units of consecutive recording 



are assigned to av data so that each consecutive 



to 



areas 



recording] 

secures uninterrupted reproduction of : the AyMat&,:|j .Here; 
consecutive recording area is composed ' of con^cutive sectors. 



■area 
each 



i'r 



if 



units of ECC blocks (in other words, ; each .jia'fceia! 



is 



ah 



4 1 



xn 



multiple of an ECC block) and has a predetermii^^ ,'s^ize; (about 
or more, each consecutive recording area } OUtsteppihgj 



integral 

■MM' 

7MB) 
tihe 



i ■ 



boundary between zones. However, when the [Ay data includes t 



> i i 
. t 



plurality of extents, the last extent may .bef smaller 



ll' 



I i • | | 

than 



that 



the 



i each 



predetermined size. The reason why j it is@efined 



consecutive recording area does not outstep b p ur j? a jj y t)e t :v f®® n 

zones is that an outstepping of the bounda^ will N change jthe 



if.; 



rotation angular velocity of the optical disc,;! 



k which, t will 

. ! • ' i t! 



disturb 



I 



the uninterrupted reproduction. The reason i.why eich consecutive 

ll. ; M M 1 ] 

recording area is an integral multiple of an ECC block is that I the 

;: . 'm-l ll ■ ' 

ECC block is the minimum unit dealt with in the ECC , process . | 

FIG. 5 shows a sector management talDle |(space bit! map) 
and a consecutive recording area management jpable ; . The sector 
20 management table is recorded in the partitioi^^ire|a of ^ he j volume 
area and is included in the file system management j information . 
The consecutive recording area. is used to manage the consecutive 

>t • ' :«■ ll ■ .UmIi'. 

recording areas. The drawing also shows a hierarchical relation 



between the volume area, sectors, and conteritsl'of 

■ " " . : 
25 The first layer shows the volume 

18 



the sectors - 



i j ! ; 

area i 



RECEIVED TIMRSEP. 1 R. 



:06AM 




W- RRINTf TIMESE 



shown 



iri 

i 
t 



'. 15: 



32AM 



r ■ 1 1 



I 
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; ;;:| j :| 

The second time table (VOBU table) !;? composed of , voto | 

maps #1, #2, ... which include : ■ reproductions, periods 

.! ''rtHT ! i 



! J 



sizes of the VOBUs, the VOBO maps being arranged in^! the order 



and data 

■ ! I. i I j 

of 

of 



reproduction of the corresponding VOBUs ! starting from; the start 



5 the current VOB. 




■ 1 1 



The PGC information table 830 includes 



pieces of PGC information 831, 832/ 



10 



15 



20 



25 




a! plurality 



It- 



The plurality of pieces of PGC inf oration; J831 , 832; 
are each a table which includes a list j of vided' sections in 



the' sections being arranged in the ; reprod^tibn ! order . 
information specifying the video section are^alled cells, 
cell specifies a video section in a VOB by it^^st^rt time a 

time. Each piece of PGC information showsip logically 

\ »P : ■ i . j 

video sections of av data specified by the; cells. 

Each of the cells 831a, 831b, . .1 includes; 



of 



I :'! . 
iVOBS, 

i <i ' ' 

I'!! iThe 

i ! ! i 

j Each 

: ii i ! 
hd end 

! Hi I ■■ I 

linked 



i i 



Identifier, a VOB identifier, and -a ;pail- -org start time 



an AV jfile 

I ! ' 



end time of a video section. 



In the example shown in FIG.9, ,a 



frequence 

i >w " ' < : 

corresponding to a title is identified folding '.the 



^3l!->ceiisi 8|31^ 

'! . < 



arid 



of iAV data 
coarse of 



title search pointer 811— PGC information 
831c— VOB information 821, 822— VOBs #1, #2. 

AV data corresponding to a title is coimoosedfof kwo yjOBs' ^l|, 
The most simplest example of PGC informations such 'las 



.PEn this' example', 

. , ,, ... j ! • j 



to 
the 
#2*. 



the case of 



a newly recorded title, is represented as: title-one piece of 

PGC information-one cell-one piece of VOB' format ion-one; 



23 




RECEIVE!) TIMESEP. IB. 1 :06AM ; i MINT! TIMESEP, 15. |i 1 ^3 : 2AM 



VOB. 



The time maps 8211/ 8212, 



each ^include a VOBU map 



t :i 



'! ! 



number, a time difference (also referred to M TM_DIFF) , and 



m t 



VOBU address (also referred to as VOBU_ADR) . 

The VOBU map number 8212a is a VOBU map number^ 



the 



start 



corresponds to the time map time of the timej map 8212.; 

The tm DIFF 8212b is a time difference between 

i * 1 . . ■ 

time of the current VOBU and the cor re spending ^ime map . time .{ |Thej 
start time of VOBO #j is represented as: > 



Ml 

which 



I 



VOBU START TIME = (TMU* ( j -1 ) +TM_OFS-TM DIFF) . 



The vobu_aDR 8212c is an address! (aj^ sector jaddress 



I 



four bytes) indicating the start of a VOBU..: | 

The VOBU table 8230 is a table including VOBU 
8232, ... which respectively correspond to vOBUs included 

Til! ' 1 



ofi 



maps 8231, 



the current VOB, 



in 



The VOBU maps 8231, 8232, ... eachjEnclude a reference 



picture size, a VOBU reproduction time, andj ^OBU Jsize . 

the reference picture size 8232a iM size; of the 



The size 8232a isjWsed _ for! 



I -picture of a VOBU. 

reference picture in the performances of specfjj 1 

reproductions at specified times. . ; 

r&£erer*C< ~^ ' 'I 
The V0BU^ef«2OdS5*f£3n" time 8232b 

a VOBU is reproduced. The time 8232b is- 



!first 



reaidirig a 



reproductions] and 

' : K i 



represented witti j 

iifci: I * ! '• I ■ i i 



byte . 



The time 8232b is used for detecting jal^ar get image j in. 



iisl a period for which 

!'«■ I :l •:!-;! • I 

one 

j 

the 

lH ! 



performances of special reproductions and reproductions 



at 



specified times. That is to say, the t^odiuction apparatus 



26 



pimrivirn timjt^fp ir" i-.nfiAM 




"\ PJ?INT TIMRSRP 1R* H 1 ; 3 1 AM;* 



1 998$ Wl 5B ('K) 1 4 : 1 3/ffl 3 : 55>»f 4300403368 jp ,33 



15 



: i!' I. " i • ! '.: 

continues to add each VOBU reproduction tdjne|jto |the VOBU 
time in-order until the addition result matches the, time of /the 



' 1 i 

start 

i ! 



VOBU corresponding to the target image. The ^ reproduction 



1 ■!■ - : f : liiii I 

apparatus detects - the target VOBO and then' J further,, detects | the 



target image from the detected VOBU. ' 

The VOBU size 8232c is a data size!; of l : a , VOBU. 



20 



size 8232c having two bytes indicates the VOBUpize by the:nuniber 

1 ii'4|S' ' I j! ' 'N ' : ; I! ! ! I I ! - 

of sectors. The size 8232c is used for detecting jthe size ; of j the 

target image in the perf prmances of ! specia^reproductions | and 



! 1 1 



The VOBU 



io reproductions at specified times. 



(2^ Re^ ^ina/nftnroductinn Apparatus 



f i: : f 



The optical disc recording/reproduction 
present invention is described with referencelto 



apparatus 



(2-1) En f*™ System 



Of 

I i 



the 



the drawings 



■ i i 



FIG. 14 shows the construction of a jr^ystem j includincf 

| i 

of the 



optical disc recording/ reproduction appar^us 



embodiment * 



The 



system includes an j optical 



as DVD i recorder j 10) / 



reproduction apparatus 10 (also referred tq 

' I 1 ] ^|uh j - i ; i ■ j t ; i 

a remote controller 6 used for operating th||Dvp recorder! 10 



■ ! , ■! 

disc , 

i 1 



the 



;present 

■■ ; I 
: I 



recording/ 

i I i 'i 



DVD recorder display 12 connected to the DVDlrecorder 



antenna^. 



io ; 



anid! an 



After the DVD-RAM disc is loaded, 'ifthe| DVD recorder 
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1 ! 



Hi 



I 



compresses the video/audio data which is included in the analog 

! : •! • :| ; '/i 

broadcasting waves which is received through the. antenna • Jf, 
records the compressed data as AV files intbMthe DVD-RAM disc!:, 
expands the compressed video/audio data, and j outputs the expanded 
5 video/audio signals onto a display 12, 



12-2) Hardware Structure of DVD Rernrdttr 10 j 

FIG. 15 is a block diagram showing tJrie 1 



of the DVD recorder 10. 



The DVD recorder 10 includes , a control unit i 



io encoder 2, a disc access unit 3, an MPEG decoderf 4, 

II" ' 



processing unit 5/ a remote controller 6/ij bus ;|7, 
controller signal receiving unit 8, and a receiver .9 



The control unit 1 includes a 



CPU M« 

G P 01 J ; 



structure 

' i : U 



an MPEG 



t I ! ; | 

ai | video signal 



a remote 



processor, bus 



a bus interface lc, and a main memory Id. njlhe 



15 executes a program stored in the main; memory 




entire DVD recorder 10 in terms of recording, \ reproducing* 



control- unlit 1 



lb/ 
1 



t i 



to, control the 



* ' ! it 



editing, etc. Especially, after an AV file ^(tVOB) including [AV 
data is recorded, the control unit 1 generates iLpB LnfornLtiJh 'Jaild 



■ .1 m 

PGC information corresponding to the recordedj VOB, 



updates the AV data management file. Also, jwhen the AV data; 



: I ! : 
j • i , 

and records 



reproduced, the control unit 1 obtains, ;J b'ased 'jon 
information, the address of a section specified by its 



end times in a cell included in the PGC inf ormataon in ; the AV data 



is' 



the j VOB 
star;t 'arid 



j i 



management file shown in FIG. 9. -. s The' control 
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; i 



Especially^ i;;iri'; case, of . special 



; m. 



1 >!.. 



reproductions, the control unit 1 refers to thegjVOB information j to 



!4 

sequentially obtain addresses of reference! ijpictures 



f ! f 



arranged at intervals of a predetermined period (e.g./; 



which , i are 



5 seconds 



i t 



s or -5 seconds)/ for fast forwarding or rewinding, 



The MPEG encoder 2 compresses the video/audio t data 



is included in the analog broadcasting waves 
antenna- Of and generates an MPEG stream. 



which 



received through 'the 



The disc access unit 3, having a track buffer 



3a, 



underj 



the control of the control unit 1, ; records the ; MPEG stream 



received from the MPEG encoder 2 into the i , DVD-RAM -j disc via 
track buffer 3a, reads out the MPEG stream fromj the DVD-RAM dx 



and outputs the read MPEG stream to the MPEGTdecoder: 



track buffer 3a- 



f ;! 

i ■: 
4; via ] 

■i 



the 5 

! 

sc, 

Jhe 



The MPEG decoder 4 expands ithe compressed rtPEG| 



stream 



which is read out by the disc access unit|j|3, 



expanded video data and audio signals, 



and outputs] 



The video signal processing unit ] SWconverts 



data output from the MPEG decoder 4 into video 



20 display 12. 



the 



the 



signals for 



The remote controller signal receiving! unit 



video 

i J 

the 



8 receives 



remote controller signals from the remote coh^jller 6 and ; inf6rzns 
the control unit 1 of which operation the user has instructed} j 

•!;i§ ; • •;: :| ,. ■ \ .; 

the DVD recorder 10 is, as shown iriR-FlG. 14 , constructed 



as based on the premise that it is used as a replacement for a 
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j •! 

i : ; 
r >\ 



As shown in FIG. 19, -the DVD recorder 10 is! composed of 
a disc recording unit 100, a disc reading unitllOl, a! file I system 
unit 102, a recording/ editing/ reproducing! control unit ; 105 > 



user IF unit 106, a control data management ; { unit 



recording unit 110, an AV data editing unit ; i l r 20, 



reproducing unit 130. 




a 



■ ! • ' ■ 1 I i ii , 
107, Jan AV^ di *^ a 

and an> Av! data 



• I : \ 

i 



The disc recording unit 100, on ;j receiving \ a logical 
sector number and logical data in units of selltorL from the; file 



system unit 102, records the received logical data; 



onto 



However, in reality, the disc recording unit ill 0,6 reads 'and writes 



the 



Mil--' 

disc. 



mm 



the logical data in units of ECC blocks (each, ii>lock composed 



sectors) from and onto the disc. 



If jthe logical data hasj less 



than 16 sectors, the disc recording unit 100 jrisads the 



ECC 



of 



16 



block 

Mill; 1 

including the logical data, executes the ECC;| places s, ; tfien ■ writes 
is the ECC block onto the disc. j '4 

The disc reading unit 101, on receiving a logical i sector 



number « and the number of sectors from 



-Niton* - , 

the fil f e system 



reads data from the specified sectors and transfers the 



to the file system unit. However, in 



unit? 102, 
reaJl' data 



: ! 



realityfl the; disc, reading 



unit 101 reads data in units of ECC blocks . ; | !Afte>r the 



is^^exejc^ed the ECC process, the disc reading^unit 101 

only necessary data in sectors to the file system unit 1 . This 

' ii. 

because by reading AV data in units of ECC IfBlocks: (each 



■■Ml! 
read data 



transfers 

• i ■ i I 



.isl 

i i 

block! 



composed of 16 sectors), overhead is reduced.^ This is the same 



25 with the disc recording unit 100, 



Hi' 



RECEIVED TIMESEP. 15. 



32 



:06AM 



i ' 



I'M 
1 



RRjINT i TIMESEP. 15; 1:3 

.li'! 

• I. I 



' • i 



AM 



20 



25 



1 998$ 9fll 5B (W 14:1 5/ffll 3; 53J/Jfflfi4300403368 



P 39| 
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The file system unit 102 includes ahf-AV file system milt 

• : • m !. ^ -ii !l| Nl: 

103 for mainly writing and editing AV f lies' /ifland a, common^ j file 



files 



and 



commands 



system unit 104 for executing processes common to AV ! 



non-AV files. The file system unit 102, on ifoieceiving 

rm.r 



from the AV data recording unit 110, AV data ediftirig unit 120/ 
AV data reproducing unit 130 in relation to.^:itirig or ; reading 



and 



files, manages files on the optical disc in;; units of sectors, 



the minimum. 

The recording/ editing/ reproducing^ colntrol 

controls the entire DVD recorder 10* More'*! 

life* I • • ' | : • T j , , 

control unit 105 controls display of guidance; which urges the j user 



unit 1105 

v s < 1 ; ! ( I 

specifically, [the 



at 



10 



to operate, receives instructions from the luisSr reacting to^tne 
guidance via the user IF unit 106, and, in ! accordance with ;the ; 

. • ■ - ■ :j j-. i|. .:|!:!M'- ■! 

user instructions, requests the AV data recording unit llp, ; !AVj 
as data editing unit 120, or AV data reproducing' uliitj 130 t!o execute I 



operations such as newly recording of AV data, |and 
editing of recorded AV data* 



The user IF unit 106 receives ^Ii^instructions , 




reproducing land 



for 



operations from the user via the remote controller 



6/ and. 



the received user instructions to the recording/ ] 



reproducing control unit 105. 



1 -is 



editing/ 



I! 



Ml 



The control data management unit lOTjj reads the Ay : data 
management file which is non-AV dat^^a-tro the^l «^in! memory i ld> land 
provides information on request from any unitil 



The AV data recording unit 110, on receiving, a 
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memory. 



The AV data recording unit 110, AV|j[data editing! unit 

120 , and av data reproducing unit 130 achievesiprocesses such as 

!ii /if,,, 

recording, editing, and reproducing by using combinations of the 
above commands . 



(3) RggQr<jting/ Reproducing 




Now, the operations of the DVD recorder ;10 lis 

! i 



in detail. The operations are: (3-1) RecordingJFof A V j Files/ 
Generating and Recording of AV File ManagementKhf brmat Jon,! 



described 



io Reproduction of AV Data, (3-4) Reproduction by Specified 



(3-5) Special Reproduction of AV Data, i 

i . : 
i 

(3-1) Recording of AV Files 

For recording video/ audio data, a 



P. 



\ :i ! I ■ 

(3-2) 



(3-3) 



Time , j and 



manual recording 

! i I ! 



a programmed recording are available* Thel; manual I 




and 

,. II 

recording 



is immediately starts after the user presses the! ^Record" key on 



the 



remote controller and sets a few items for the!;|rec6rding . In; the: 
programmed recording, the start and end times of the recording j is 
programmed by the user in advance. 




For example, when the user presses ( the "Riecord" key | on 



the remote controller 6, the display 12 displays a; guidance 



. ii 

image 

i ill 



200 as shown in FIG. 21 under the control :|pf {the recording/' 
editing/ reproducing control unit 105. When the user presses ^1 
and "Selection" keys on the remote controller ( fwhile the guidance 
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15 



20 



performed by the AV data recording unit 110. jp 

In case of a manual recording , a notification that the 



user has pressed the "Record" button is sentjltoj the recording/ 
editing/ reproducing control unit 105 via th'feffidejr ■ IF unit X0 6 L 

On receiving the notification, th« control unit 1 105 
assigns a consecutive recording area having ^a||size -greater; than 



the predetermined size (about 7MB) whichi!! has j been 
earlier (step 220) , More specifically/ thej; control 
refers to the space bit map and the consecutive 



described 
uni ! t | LI 5 



recording: area 

io management table to detect not-assigned consecutive sec tor [ ajreajs > 
The co.ntrol unit 105 then assigns a new consebi^tiye recording ^j 6 ^ 
composed of the not-assigned consecutive sector areas to f ,tthej 



recording. In doing so, when other AV data}; has / already b , e t en ; 



recorded continues 



recorded in the disc and when the AV data to 
from the existent AV data logically, the control unit 105 ajssigns 
a consecutive recording area that continues^ from j the already-! 



Mi- 



assigned consecutive recording area of the existent AV data, 

'•Ill- 
is possible.! 




' ! I. 

; if 

i 'i 



The recording/ editing/ reproducing control unit: 



sends a file identifier and a parameter indicating jthe 
ensuring" quality specified as the recordingjfcondition to 
data input unit 111. The AV data input unig 1^1 jjins 
MPEG encoder 2 to start encoding the video sahd 



it 



105 



"time- 



thle 



tructs 



predetermined channel received through ;jj the antenna 

25 a transferring the encoded MPEG data to the ;track buffer 3a 1 (step 

/' ' .'I :isk* 1 - ■* . ! t i 



J 



audio 



data 



AV 
the 



of a 
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The recording/ editing/ reproducing control unit ; 105 



P!46 



f ! 



issues the CREATE command specifying newly assigned' 

consecutive recording area to the common file system unit j 104 

I ! * I ' 'I 

f . - ! • ' • i. I 

(step 222) . On receiving the command, the common file system unit; 



!. .I!d 



104 returns the file identification descriptorfwhen it is possible 
to create a file in the newly assigned consecutive 



area . 



While the above process is proceeding; thejAV, 

il! Mr i 



unit |11 issues the OPEN command to the AV 
(step- 223) to allow the AV file system/ unit 



fiFle 



j it- 



recording 



5 V: 



data 



input 

Ml'*' 



system unit |103 



. ! 

1 1. : 



i i: : ! 

163" to store the Ifile 

;i , it, 

and 



identification descriptor given by the control . unit 105 

: '!:#:.'! ;: * il Mi ,., 

information on the file entry into a work memory (not illustrated) 

! Jid. . j I . . | j I 

■ ■• I' ' 'I ■ H ' i ■ I ! : \ , 

(the information stored in the work memory is lalso referred [to as 



r Fd" (File descriptor) 




The AV data input unit ill calculates and } 



stores, the 



number of packs in each VOBU and the number , om packs in the first 

'^m 1 : 1 1 N r ! 

reference picture (I -picture) in each VOBU into the main memory Id 

I ■ M ir 

as the GOP information each time a VOBU is (encoded. The AV idata 

; r ' ;i -/kill" i 

20 input unit 111 continues to perform' this process until it receive^ 
a stop instruction from the control unit 10^|^[ step 224) . .-|PIG-2| 
shows an example of the GOP information* The drawing shows j the 

up 

i 

in 



GOP information stored in the main memory Id ap the ! time VOBUs 



to VOBU #22 have been encoded. It should be 



> 1 ' I i : ' i 

noted here that 



25 the present embodiment, each VOBU includes video data of 15 
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! t 



(or 30 fields) which correspond to about^ 0* 5 j seconds 
reproduction . 



Furthermore, the AV data input unit issues the 




; * 



5 3a stores a predetermined amount of MPEG dataj ;j(;steps 228 



and 



of 



WRITE 

command to the AV file system unit 103 every time the track buffer 

' '! ;| J ,t 

229) 



Here, it is presumed that the WRITE coraaari(f is issued to ; 
system unit 103 together with three parameters specified.; ; 



the 



The 



10 



three parameters respectively indicate: the FdMhaving been opened 



by the OPEN command as described above; theffsize ■ of data 



recorded; and a buffer (in this embodiment the track ; buff er 



| a.. 



■to 



storing the data. The Fd specified by the parameter includes;, 
the file entry does, information of a storage position 



of 



extent and a length of the extent. The information represents 



IS- in- 



consecutive recording area assigned in the jij step 



220, 



The 



iFd 



is updated every time a write is issued during th^: period between 



opening and closing of the Fd. 



For the second 



issue of the WRITE command, new data is jai&ditxonally ; written, 



following the already-recorded data. 



'J 251 



or, a 



be 

i 

3a) 

as 

■' i 
1 i 
an 

\ 

the 

; t 

is 
the 



subsequent 



On receiving the stop ins tructioii||( step j 22j4) , 

I'' 



20 data input unit 111 issues the WRITE commarid#step;|230) 



file 



data input unit 111 then issues the CLOSE coinmand 
AV data input unit 111 further informs thew^V 
information generating unit 112 that a recording, of 
(VOB) has ended (step 232) to end the entire^process .; 



(step 



25 the WRITE command is issued in step 230 to 
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the 



The 

i ' 



AV 

AV' 

j i 

The ! 



management 



an AVjlfile ' 



Note that 
'record : on t:o' the ! disc': 
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the rest of the data in the track buffer. Also,* the CLOSE command 



issued in step^255~ is^command used to writeback the 



Fd Jjn. the 

I : /> I i 



work memory onto the DVD-RAM disc as ;a f ile ^identifier, file 



entry or the like on the DVD-RAM disc, 



hi W ! 

in the example , shovm in FIG. 23/ a manual recording case 




.1 ' 1 



is described. In case of the programmed recording; a; notification 



that the "Record" button has been ; pressed! : is sent to 



recording/ editing/ reproducing control unit fffdS 



via the user 



unit . 106 together with a time specif ied'jLl'f or 



the 

IF 



the programmed 



recording. The control unit 105 assigns a consecutive 



area corresponding to the specified time period . 

p ,411' 



■ ^ 



5 I 



recording 



■ li! ill. 

(3-21 Generating and Recording of AV File Management Tn formation 

; . ; ' •Mlj; | ;i ■ :i ' I; :i| | ' | 

FIG -24 is a flowchart showing the 'p|oce^s of ; jgene ratting 
and recording the AV file management information by the AV file 1 



15 management information generating unit 1 1.2 . ' ;! * :im . 

'!#■ . 

As shown in the drawing, the ■! AV file 



I i 



management; 



information generating unit 112, on receiving 1 from the AV data| 

input unit 111 a notification that a recording of an AV f ile : 'has' 

• ■ 1 !«*> I ■ 'I ■! , !| 

t" w * -l ' J ; I 1 ' 

ended (step 251) , generates the VOB information based on the .GOP 

; : i'llb I V- ' Mi M U 

information stored in the memory (main memoryj$ld) by the AV data 



input unit 111 and also based on the VOBU numbers corresponding to 

: ;iHi I •• 1 v l ! - 

the start address of the newly assigned consecutive recording area 



storing, the AV file (step 252). (a) The VOB .^general information 



and the time map information including, ' asa shown m FIG.;11, 



: : M' i 
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(b)time map general information, (c) vobu table* and (d 



table are generated as follows. 




wilt i 



i 



(a) VOB General information (vob identifier^ vbB Reproduction 

• .is-*! ' ' 
• i .life 



;p;49 



time map 



When an file management table has '; already ( been held; in 



Time) 



the control data management unit 107, the; |AV file management! 
information generating unit 112 assigns \ j am not-assxgneL | YOB 



identifier (e.g./ the next VOB identifier )1L 
management table has not been held in the . conitrlol 



When a 



data management 



10 unit 107, the AV file management information ^generating unit; 112 



assigns VOB #1 as the VOB ; identifier; obtains the : reproducti 



time of the AV file from the AV data input unit|lll, and 



the VOB general information which ; includes these 
information. J $8, 

is (b) Time Map General Information (Number of ! Time j Maps 



VOBU Maps, TMU, TM_OFS) { 

i 

The AV file management information ^generating uni't 




on 



generates 



kinds 



Number 



of 



of 



calculates the number of time * maps by Ifdiyiding 



reproduction time by the TMU which is set ; 
20 example. The AV file management information 



the 



to 60 ( seconds , 
v^jneratmg unit 



112 
\^OB 
for 
Jl2 



then sets the number of VOBU maps to the number* of VOBUs included 



' '! ■ L 

in the GOP information, and sets the TM_OFS ; : fcoj, w 0" ,(in 



new recording) . 



t i 

: i 
t 

I .1-; 



case of a! 



(c) VOBU Table (Reference Picture Size, VOBU BReproduct ion! Time, 



25 VOBU Size) 
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repeated processes. When the instruction '$go W t he special 



.In. 

reproduction is entered, (step 325), the AV ! daia ' reproducing I unit 



130 ends the special reproduction process and'Jreturns to a 



25 



normal reproduction, that is, to step 283 shovel in E\EGL 
296 shown in FIG. 27 (step 326). In doing thi|s, the, time 
set to the start time of the normal reproduction 



former 

2 6 or ;step 



As described above, .reference 1 ;:! 



! ' i 



.picture | 



corresponding to Limes which . differ by j;! the j skip! 



i i 



is 



addresses 

i. t ■ t 



time 



are 



sequentially obtained in accordance with thei ; tSne map iinf ormktiJn . 
Furthermore, the time map information ihcludeWthe time 



and the VOBU table in 



hierarchical structure in 
reproduction times of all the VOBUs and theiRstJorage' 



(sector addresses) are related to : each i;io?her 



map 



1 ,! 

table 



which 



the 



positions 



with 
to' : Record 



this 



the 

t 



construction, it is unnecessary for the disc 

reproduction times and storage positions (sector! 5 ' addressU^ : of [ail 
the VOBUs . This reduces the amount of data tope [recorded ' In Uie 
disc, enabling video/audio data to be reproduieW in realtime 
the video/audio data is recorded onto the d± sM | i 

In the present embodiment, as shoJa'ln FI(3.14, the Dvd 
recorder 10 is constructed based on the premisAh^t it is used |as 
a replacement for a VTR used at home. However /jfeot 
construction, when the DVD-RAM disc is ; to be j used 



while 

; | 

! I 



limited to ithe 

" j< '\ i ! 
t ■ j.i i ■ 
recording 



as a 



medium for computers, the following constructions are possible 

; 'Nil i I ' ;| ' : 1 • j : 111 j 

That is to say, the disc access unit 3 is connected, as a DVb-R^M ; 
drive apparatus, to a computer bus v via an IF >l^ilid SCSI or 
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ABSTRACT OF THE DISCLOSURE 



An optical disc including: a data' Jfrea 1 storing 




' i 



more video objects/ and a time map areatfstorihg 
information. Each video object includes a 1 plurality 



| 

one' 



or 



object units. The time map information inclu<iit Uf^i^ a 

■ ■'•;Jite/T' 



time j map 
of 

first 



5 time table and a second time table for each video object 

• ! rift* : i .h M ■: ." 

first time table includes: addresses of videcjob j ec't units 

corresponding video object; and indicators j| 



video 



.The address© 
the! 



arranged in order and indicate storage positions of i 
object units that correspond to reproduction points that 



Each 

iiil 

in 

! '! I 
s 1 [are 



io a predetermined time unit. The predetermined, flmej unit 

than a maximum reproduction period of a vid6o| (object. linitL ! The 
indicators specify the video object Wtsj'j 'fhicL \ \ respectively 



video 



differ ' by 
is longer 



ah 



correspond to the addresses. Each second tim^ail : e|.:±nfciui^3 
entry for each video object unit : Inj the •bftreLpo 1 hdi!ng j-VlU,- 



object unit. 



;time 



is object. The entries are arranged in orderl SEakh 

table includes a reproduction period and' a datWlize of eLchl vid'e'o 



i f| ; t 

second 
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i t 
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